In vivo visualization of glomerular microcirculation and hyperfiltration in streptozotocin-induced diabetic rats.
Knowledge of glomerular structural and hemodynamic changes in vivo is still limited under diabetic conditions. In this study, we examined the alterations in glomerular structure and permeability of macromolecules and the effects of telmisartan using a confocal laser microscope. Diabetes was induced by injecting streptozotocin. After 4 and 8 weeks, the filtration and permeability of differently sized compounds across the glomerular capillaries were visualized using a confocal laser microscope by injecting 500-kilodalton and 40-kilodalton dextran. At 7 weeks, some diabetic rats were treated with telmisartan for 1 week. The permeation of the 40-kilodalton dextran across the glomerular capillaries into Bowman's space was quantified. Glomerular volume, diameters of the afferent and efferent arterioles, and glomerular permeability were compared. Glomerular volume was significantly increased in the diabetic rats, and there was heterogeneity in the glomerular volumes. The diameter ratio of the afferent to efferent arterioles significantly increased, and there was increased glomerular permeability in the diabetic rats compared with the control rats. Telmisartan treatment reduced glomerular permeability without affecting glomerular volume. These data showed that glomerular hyperfiltration started from the early phase of diabetes, accompanied by dilatation of afferent arterioles and glomerular hypertrophy.